Enkephalin, its precursor, processing enzymes, and receptor as part of a local opioid network throughout the respiratory system of lung cancer patients.
Evidence is accumulating regarding the local opioid regulation of physiologic respiratory functions. However, anatomical evidence for a local opioid network of the respiratory system is scarce. In this study, tissue samples from 12 lung cancer patients undergoing lobectomy or pneumonectomy were examined immunohistochemically for the expression of the opioid network components met-enkephalin, the respective precursor proenkephalin, the key processing enzymes prohormone convertases 1 and 2, carboxypeptidase E, and the delta opioid receptor in different areas of human lung. Colocalization of proenkephalin with met-enkephalin, prohormone convertase 1, prohormone convertase 2, and carboxypeptidase E was demonstrated by double-immunofluorescence confocal microscopy in alveolar macrophages, submucosal glands, cancerous cells, and pulmonary neuroendocrine cells of bronchial epithelium. Corresponding delta opioid receptor was identified on cells of all these functionally relevant anatomical structures and on substance P-immunoreactive sensory nerve fibers arborizing within bronchial epithelium. Our findings provide evidence of a local opioid network, that is, the exact anatomical localization of proenkephalin, its functionally active peptide met-enkephalin, and the key processing enzymes as well as corresponding delta opioid receptor, linked to functionally important structures of the respiratory system. These findings encourage future studies to examine the functional role of local opioid peptides within the respiratory system.